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ABSTRACT 

PURPOSE: To reduce or remove a metal element added in a silicon film and 
promoting crystallization by exposing the surface of the silicon film 
crystallized by the metal element promoting crystallization and irradiating 
it with strong light in an atmosphere including chloride gas or fluoride 
gas. 

CONSTITUTION: A silicon oxide base film 102 is formed on a substrate 101 
and a mask 103 is provided, and then a nickel film is selectively formed in 
a . region 100. Then, the mask 103 is removed and an amorphous silicon film 
104 is formed. They are heated, annealed, and crystallized in an active 
atmosphere. Thereupon, in the region 100 crystallization of the crystalline 
silicon film 104 is promoted perpendicularly to the substrate 101, and in 
regions other than the region 100 the crystallization is promoted 
horizontally from the region 100. Thereafter, the silicon film is patterned 
to form an island-shaped active layer 104 of the TFT. The substrate is 
placed in a hydrogen atmosphere involving gas selected among hydrogen 
chloride, carbon tetrachloride, nitrogen trifluoride, and dicarbon 
hexafluoride, and is irradiated with visible and near infrared ray. 
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-;Higtt. g3gS?fflStT, 6 0 013-74 ^Wfrofe, 
C:C07--Jl'XaiC*3ViT, l^ffiKa^)«2 0 5±(0 2 

0 4(D«g«icii. ~y^)vmm^^nx^^^ox. Z. 

(B) (n^Wxm-^o\z. r.-y^rji'difiKK^nrv^Ji 

t^ffllS (®«2 0 4e^^©®JS) fCfeV^Ttt. 

0 AouT tmmmm^om^\z=.v'r)V(r)m&(o^ 
i5®«2 0 edtjgfigsnfc, (02(B)) 
[0 0 4 3] c:®sa7--;pxew^. i^a-ftUfeS^ 

]K^£:/^3'-->i^bTTFTO&ttSttS2 0 5' ©* 

2 (B) ®a^)K2 0 5®^-^. iJ^;^<i:feiK^'fbro5fe 
fflg5tn-y^r;i.*t^A^?nfe2 0 4 03BiJ-$X-;/^>d^ 

Ti^5&u, msk'mMm Q zommz^^fi-)3\^\zm 

tfJ bfcn-;/ ir;P;JiT F TCOit^ttlCKIJSSR^r ^1 1 

(0 0 4 4] -eoS. S1£*lfi<b*^i:m5g®Ji^^fi: 
(IftE. JS{t:*Sg/S?Sl=l/4) 'PICB^. 
tt®2 0 5' S5 5 0~6 5 0'C. {ajA«6 0 0'CTl 

ft. r®^*, a*?asgK2 0 5' iD^m\zmm»0 
m (ji^iKjiooA) 2 0 6*<jgfi£^nfc. jio^Kft 

lSlC:*3tJTtt, f?ffl^©JI*$jiSti^»b. V'fi' 
nSt)b<«7v':ti6 (RFS) tCioT. T'^XV* 
4i;^f-B-T'b<k3!iv^fc. (02 (C) ) 
[0 0 4 5] -^-ro^. S«^&. 7-yKlC^»J£i:bT7 
•><k7>tr'>i,$Ji^bfc@»7-yK^?K (HF/N 

H, F=i/io) (c3~7!i>ab. mmmm2 0 6 



( 

11 

y (TEos) ^m'^hx^x. 

- 1 2 0 nm. ASWICtt 12 0 nm) 2 0 7 S:?gJ5KL 
^&fT^C<i:tC<J:oT, y-f h€ffi2 0 8^?g^£Ufco * 
[0 0 4 6] ^O^. NMc^^iSEi^i:tT. m^^^> 

2 5 0-^3 0 Om J/cm' .hbfco ClOl/— tf-figSt 
tCcfcoT. COTFTOy-X/HU-f ><^'>-hfitt 

0 0-8 0 OQ/cm* LfSi^tc. ^fc. Cc^Xg 

V\ (^2 (D) ) 

xmm^&mm2 1 i^j^j^kl. mmmm2 12 

<Do^-:f^<DnM2 1 4 til TO 2 1 2\Zhmi^t^^ 

o\zbrzo mwz. *^4'T2 0 0-4 5 or;, 

3 5 0'CTlP?Fa7X-;l.UT. 7K^>fl:$i5C;Sofco 

T/1 y^-i^B ym^m^Lxh (02 

(E) ) 

[0 0 4 8] :^mmmxi^mLtzTFT\t. v-;^ffl 

TFT^m^Ztf)^X^^. **JS«ajTf^SbfeTFT 
«N^^^;l/ST$>0. ^COigfffiilgti, 9 0-13 0 
(cm' /Vs) T*ofeo fie*(^6 0 0X:, 4 8^W 

S:fflt/i;tN5^^^;PSTFTlC#i!i7&^, 5 0-7 0 (c 
/Vs) TfeofcdchiiltBET^i:, cnti:;^#?S: 
1#1tcDfS]±T*^o $e>{C6 0 0*C(^7--;^tCct^i|@ 
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rz^t^m^<Dxm\trFT(Dmm^t\^±<D±xt^x$> 
[0 0 4 9] [mmw3] msm^^x. :^mmm^wi 
'fyXrcvDmzj^z>xTmm3 0 2^m^L. 

\Z. y^XTCVDStC<toTj¥^ 3 0 0-8 0 0A(^ 

im»^mm3 0 4i^mLft. ^lx. 0^1000 
A(7)S^^ba^M3 0 3 im^Lft'^. cn^sjRWtc/^ 

10 5'-->i/-^*LT. SmK3O40-ffl5$®ffl$-a: 
5 0 0-2 0 0 OA, m^^-il 0 0 0 Ac^-'y>!r;i/M3 

r^ico7--;v^i5C7Svv -y^;ng3 0 oii^ifU;^ 
a^ii<^-SBics^>fbx^y^>iH3 0 s^m^Lito m 

3 (A) ) 

[0 0 5 0] ^(om. =.y'y)m^mmhL<\mwz 
mm^m^rz»m\z^'Dxxy9->^brz. ^bx. ^ 
i^f?fflstT5 5 ox:, 8m^(DmmT:^-)i^m\ a 

20 mm3 0 4<D^mitinr:>tZo C(Df!^. M^O^^X^ 

•^n^^^\z. smz^Lx^nf3iy3\^\z^^^mm 
9cm<om^\z\t:=-y^)]^(Dm^<^M^^mm3 0 

•^ntz. (03 (B) ) 

[0 0 5 1] 'A\z. ^mm3 0 4^/^^-->irvx. 
^yii<Dm&mmm3 0 6^^U3 0 7^i^^Lrz. c<d 

gS, 03 (B) X3 0 5X^-^ntzmm^^y^JVi)^M 
f^^itLX^^^mmzit^LX::iy^)l^(Dmmf}nK3S: 

30 <iSv^ci::^>^*j?guTt^^So bfzTfi^^x. ^mmm\z^ 
(Dm^x$>^m^mm^3 0 6. 3 0 7\tcn^(DzLy 
(DMmmmwLiMmmzm^iyft. is^m(Dx.y^>^ 

(iHB^ri^KcS^^tt^WT^R I EmiZ^oXn-Dtz. 

z0^Rmo^\im^x<D-y^)mm\t. 1x1 o**- 
1 X 1 0'' cm-'mmx$>'Dfto 
[0 0 5 2] ^mmmx\t. m^m3 0 6 t3 0 7 
mmLxmrnmizm^-^tiftTFT^^^n^o T?^t> 

40 ^mmmO\^mtFTFrtNTFTf)^i^Wi^tlX 

v^^^T, mmmiomi (d) izTv^-rm^t^u^o 

-rUh-^. mi (D) tC^-r®iilC*5V^Ttt> 2^<DT 

FT(Dm^mi)mmLxz>U'f}^r^x^r). ^(D^mum 

i^^mr>X^Xh::iy^)mM\tm^t^^y^&^^'r 
^f3,^:=^y^)U(Dmmo)^mt^^*£i'^X$>^. 

[0 0 5 3] ^cx. :^^m<D^^m%i^^:i-f3.'orzo 
miSL^mmx^m-^nftmitTi^mnm^ (10%) \zm 

50 HU, cniCffiSO. 8-1. 4 um^^i-tt^'^^ 
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M^^fz. Z.<Dtt(DMmtm^lii, 1 1 0 QIC (a^ 

5 0 Aomtmmm s o s tm^^nit, m 3 

(C) ) 

[0 0 5 4] Pis • i&mmm. mmmyywt 

COIglCtoT. m^M'^O-y^ 10 
Jl'OJSSttlXl 0"cm-' (S IMS©a!l:£RI^) 

0 9. y-r hnms 10,31 isj^se (03 (d) ) 

L/, l^«6igt«i3 1 2*jgfigbT, cnicn>^i'h* 
;^^)VS,m3 13. 3 14, 3 15*J^ 
figbfc, ::©J;'5tcLT, ffl«S!TFTIlIBS<&Jgfi£b 
fc. (03 (E) ) 

[0 0 5 5] i^mm4) ^^mmmoxmomt^^^B 

Kr FX^^v'Vl^— tf-Jt (gSg2 4 8 nm) Sfigifr 20 

^ct\z^-:>x, ^(Dmmtzm^m^tm'&m^t^tt 

[0 0 5 6] 5IJf50iJit|sl«|(;:«inic6 4O'CTmM 
7r-;H<fc», 0. 2'C/'^^T5 8 O-CSTljil^rbit 
S«5 0 1 ^fflUfc. S«±(C«TttJ)S5 0 2 (K^ta 

^. jp$2 0 0 OA) , ^^^mmmms 03 m^so 

OA) ^JgfiJSb. Sfe, ?faK^*K5 0 3©«i)Jctt 30 

mmithb < immitmTi^^oimimmm^z^ox. 

J?$l 0~1 0 OA©K{bS^)K^£}^fiKL/T*JV»fc. C 

g^gfX-y^r;H5 0 4SJg^Ufc. ^«i:UT«7KfcU 
<ttX^'y-;i/*ffll>. KKx>;/^r;KDiSSl41 0~5 
0 ppmtbfc. (05 (A) ) 
[0 0 5 7] -eUT, a«*gl^3?:ffl«T5 5 0'Ct?4 

^m^ms 0 5 tfs.-:>ft. c0j:5(cbT'#e.nfcieffi 40 

tt^J^iiS 0 5T*5*^ m(D-mzi'-miim(0:>z^ 

^snrvi^, (0 5 (B) ) 

[0 0 5 8] ^(C. h'JV^'77«f-fetCJ: 

ufc. j^cic. 3 0 %-^tsm^nm^\zsm 

sir. wCIC. K r FX+->V-U— If-JtS^MItU 
fc. S8«X^;i'^-Sa i: bT« 250~450mJ/ 
cm' . ^JA«. 3 0 0mJ/cm' it. l*>0flC# 50 
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i?l 0~5 0->3>> hSKItLfc. dCD^m, 10-5 
0AojPS®K{ba^K5 0 7*<^#enfe. L'— if-O 
x^ji'^-?gfl!. ->3 y MS:fi»*'<^g|{l:^ifiM5 o 
7 0ifSlcJ;^Ta^-rn«±Vi. cicoi^— tf- 

z.tf)irf/t> z.<Du—^-msixm<r)'^\z, nzf. ± 

f5.<r>fkf^xm7~-)VmzfS.oXh^i!)^-:>ft. (0 5 
(C) ) 

[0 0 5 9] ±gBOU— tf-Jtfiam «3SK$M*-C 

0 oA©ss{kajgii5 0 s^y-f ngi&mitTfiiciigu 

&. CVD(0mniJ:^tbX\tTEOS (xh7-Xh 

+->.->7>. s i (ocH. ) , ) t«tm^m^\ 
fi£KB#©ssfflStt3 0 o~5 5 ot;. m^iii^ 0 or 

[0 0 6 0] ?ltie?ViT. ;^/t>y^"J>i'ft(Cj;oT, 
J?$3 0 0 0~8 0 0 0 A. 01JA«6 0 0 0 A©7Jl/5 
=.<yi, (0. 0 1~0. 2%co;^*>i^'?i»$>#ty) 

T, yi" h«ffi5 0 9$}gfigUfc. 

[0 0 6 1] mz. ■i:t>\^-\^>ifmz^^x. y-f 

7}?7> (B, H. ) SfflV^ iDa«fftt4 0~8 0k 
V, ^J^tf 6 5 kVirbfc. K-X«ti 1 X 1 0" ~ 5 
X 1 0" cm-'. tHJ;i«, 5 X 1 0" tbfc. 
^. PS®^«fi!»ffl«5 1 0 t 5 1 l*<}gfigSnfc. 

U— tf-Jt©fiaittcJ;oT7x-;i/§*3C;5;o 
fc. I'— !f-JttbT«. Kr FX+'>VU— tf- (iS 
S2 4 8 nm, /i;i/7,(f 2 0 n s e c) Sfflt.>;t. 
^ttllJS0iJl tf^UiiLfe. (05(D)) 

[0 0 6 2] «^»T, m-i 6 0 0 0 A(DWtimi^m5 1 
2SlMiffe»f^i:tTy7X-7CVDStC±oTJ^fig 

S{b5'3'>t7;W5X'?AO^'lK>cJ:-pT. PS^*ifi 
<^««5 1 0(cmffi'i2i^5 1 3S}^figUfc. SeiC, 
T'^XvCVDffifC.k^T. i?$2 0 0 0~5 0 0 0 
A, «1J^«. 3 0 0 OAcomt^mms l 4«/V;/>"^ 

y'^>ifbX. ^iSetl«S^5 1 l(C3>^'i'h*-;PS: 

(J|t3 1 0 0 OA) i7./^yi'mz^-:>xm 

fi£u. cnsxy^'^i^UTiasgmss 1 5*jgfigL/ 

fc, (05 (E) ) 
[0 0 6 3] Ui±OXiei'<t-3T7i'x-f :/Th'Ji/X 
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16 
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[0 0 6 4] 



mmoi^m mt^^W'hL < \ty ym^i^^m^ i o i 

ic*viT. ■5r^t)U<«ifi5^^i-7t<£s^w, Mit-rsc i o 2 

^m-$-&^^m7t^^mit<& • yy^tmtLxviiii- m 104 

«{fc;<fea#*)L<ta7-;/{biKl*^tJ 10 4' 

gEft14S?H^(C*UTMU. ^5vnapl«fcb<ttjfi 105 

'm^ss^Pai. MW-rsdticfcoT^^ffii^sicif loe 

^bH^^J^fiKb, rtl<&l^£-r«Cli:lCioT. iimj^tf 10 107 

0^feli7t;mSS*fiM$-B-SCi:*<T€fc. Sit. m 108 

e.®ig(c<t-3T, mmmom^^^-&<^izm±'ftLi!b i o 9 

se). c<D^z)tmmimLrz'^mm^m\'^Ti^m\^ftm 1 1 1 

IK^I^^ft:^^, «aj;^«TFT-1>TFD®ffi«tttt[Sj± 1 1 2 

^Si4*<3St#$nfcfc*»C, TFT^TFD 1 1 3 

(D#ttt>[fi]±Ufc. dOil'SJC, *^IB««eig;y-f 1 14 

^mi¥ms<^mmzmif)x^^-f)^$>^. 1 1 5 

mmm^fi^m 1 1 e 

[01] ^SS01Jl©TFT®f^SlXgS^-r. 20 117 

[02] uss^yzwTFTof^isias^-r. iis 

[0 3] ^Jfi^J3®TFT©f^SaXS*^-r. 119 

[0 4 ] nji^j 1 oiaa js:3t0ij$s^-r, 1 2 0 

[0 5] IlifiC'JSCDTFTWf^KXgS^T. 
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